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For many animal species, smell is the most crucial of all the senses. Odors are vital for locating food and egg-laying substrates, for avoiding dangers and for communicating with conspecific individuals. Understanding olfaction in the biological context requires analysis at multiple levels: reception of odors by sensory neurons, integration of odor information in the brain, and translation of odor perception into meaningful behavioral output. Recent years have seen tremendous progress in odorant receptor and olfactory circuit analysis, largely aided by the use of simple model systems such as Drosophila. In contrast, the issue of how odor perception drives behavior has remained largely unexplored. As In a striated muscle cell, the lengths of the sarcomeric actin filaments -the thin filamentsare precisely regulated, both in terms of their particular lengths, and in the variation of their length distributions [1, 2] . Actin monomers assemble in vitro into filaments with an exponential length distribution, and they can organize into a wide variety of lengths in non-muscle cells, indicating that length controls are not intrinsic to actin filament polymers. Historically, a 'molecular ruler' mechanism has been the most attractive model for how thin filament lengths are determined in striated muscle. By definition, a molecular ruler must meet a number of criteria: the ruler must be the precise length of the target filament, with the length of the ruler dictating the length of the filaments; the end of the ruler should bind to a terminator protein to prevent actin subunit addition or loss once the filament has polymerized to the length of the ruler protein; and the ruler must associate in a stoichiometric ratio with its target filament. In this mechanism, filament lengths are fixed precisely to the ruler length once they have polymerized. Thus, only filaments associated with rulers will be the length of the ruler, and filaments without a ruler will assume random and variable lengths ( Figure 1A) .
The giant molecule nebulin has been postulated to be a molecular ruler that determines thin filament length in striated muscle [3] [4] [5] [6] [7] . Nebulin extends along the thin filament, with its amino terminus oriented near the pointed (free) end and its carboxyl terminus near the barbed end in the Z disc. A number of properties of nebulin appear to fulfill many of the a priori requirements for a molecular ruler. First, the molecular sizes of nebulin isoforms correlate with the lengths of thin filaments in the striated muscles in which the isoform is found [6, 8] . Second, nebulin molecules are composed of a modular series of repeats corresponding to the repeats of the actin subunits of the thin filament, thus 'measuring' polymer length [6, 9] . Third, a region in the unique amino-terminal domain of nebulin (M1M2M3) is located near the thin filament pointed end [9] , and interacts with the actin pointed end capping protein, tropomodulin [10, 11] , thus potentially providing a mechanism to arrest filament elongation at precisely the length of the nebulin template [7] (Figure 1A) .
In a recent study, Gregorio and colleagues [12] have shown for the first time that nebulin regulates thin filament length. Using RNA 'minimal' model in olfactory research.
